(the references originally cited were updated) n appropriate exposure to fluoride must be able to interfere with the development of dental caries (benefit) without great concern for dental fluorosis (risks). This condition in relation to individual seems feasible leading to a rational use of fluoride. Nevertheless, dealing with population and particularly non-EME countries (nonEstablished Market Economies or developing), the most suitable method of fluoride use will depend on each nation. On the other hand, each country should have a public health program to control dental caries as part of its health system. The choice between fluoridated dentifrice or fluoridated drinking water and the option for salt will depend on its applicability in each country. At the same time, it is important that either the appropriate exposure to a community method of fluoride use as well as the association with other methods and preventive measures in relation to risks-benefits are evaluated for each country. The determination of an appropriate exposure to fluoride in non-EME countries in the future will depend on critical analysis of how it has been used at present. Available data have shown that some non-EME countries have even been able to revert the dramatic situation of dental caries in their population, but in others caries experience continues a public health problem. Nevertheless, in other countries the increase in caries prevalence, which was expected, has not occurred but endemic fluorosis has been a concern. The challenges for non-EME countries are huge and identical solutions cannot be used for distinct problems.
INTRODUCTION
An appropriate exposure to fluoride is the one able to interfere with the development of dental caries (benefit) without great concern for dental fluorosis (risks). The determination of the most adequate measure in the future for non-EME (non-Established Market Economies or developing) countries must be based on data from the present in terms of dental caries and dental fluorosis prevalence, so that rational suggestions can be done. The discussion should also rely on results of programs implemented in different countries, either in their successes or, mainly, the difficulties faced.
To accomplish this hard mission, about this subject, the difficulties are enormous due to: a) Heterogeneity of non-EME countries; b) Scarce publications in worldwide literature for a critical evaluation and, mainly; c) The risk of being a personal opinion.
The data of dental caries and fluorosis prevalence will be analyzed. Further, the methods of fluoride use will be evaluated discussing whether they would be appropriate in the future and suggestions for changes and research will be made. dental caries increase in non-EME countries did not become true 19 . Analyzing the data from WHO 59 per region: Africa (AFRO), Eastern Mediterranean (EMRO), Southeast Asia (SEARO), Americas (AMROS), Europe (EURO) and Western Pacific (WPRO), we can observe that the situation is more serious in regions like Americas and Europe (Table 1) .
Thus, more than 50% of the non-EME countries in these regions show moderate to very high caries prevalence. On the other hand, 86% of African countries and 82% of Asian countries show low to very low caries prevalence. Even though these data may be subjected to critics, they are what we have and may be useful.
In this way, an increase in caries prevalence is expected when the primitive diet in a country is changed for a western one containing sucrose. This increase in dental caries is predictable since sugar offer precedes the establishment of habits to control dental plaque and fluoride use. Sucrose shows a unique characteristic to induce quali-quantitative changes in dental plaque formation, making it more cariogenic than the one formed in the presence of its forming monosaccharides (Table 2) . Table 2 shows that sucrose increases the amount of plaque formed, which contains a low inorganic concentration (Ca x P i x F) and a high concentration of insoluble polysaccharide (IP). Dental plaque formed in the presence of sucrose was more cariogenic and enamel mineral loss was visible ("white spot"), which was quantified by surface microhardness change (SMHC%). This in situ study confirms that sucrose induces drastic changes in the oral environment and a clinical study showed similar results ( Table 3) .
The results showed in Tables 2 and 3 73.4 ± 6.9 c fluoride concentration was found in dental plaque formed in situ in presence of sucrose or in children ingesting more sugar and presenting high activity of caries 17, 41 . On the other hand, it is possible that depending on the culture and economy of each country there is a great resistance to a change in diet. In this way, low caries prevalence in most of the African and Asian nations would probably be due to their strong attachment to millenary cultures with low sugar consumption. Nevertheless, the American continent has practically no preserved culture. Because their population descended from a racial mixture, there are no traditions to be preserved and they are vulnerable to changes. Furthermore, due to several problems related to economy and politics only after chaos occurs in oral health, measures would start to be taken and most of the times they try to minimize the problem but not to solve it. On the other side, even though an increase in caries prevalence in countries from Africa and China did not occur, two aspects must be evaluated 19 . The first one is that much of the caries experience is accounted for a relatively small proportion of individuals. The second is that children from a higher socio-economic level show a higher caries prevalence. This seems to be an alert for a possible repetition of caries history, which occurred in western countries, and its disastrous consequences for a population of lower social-economic level, who will not benefit from the same preventive measures to control it.
Although reduction in sugar consumption seems to be the most evident solution for the caries problem, from a public point of view its success has been limited. Among the solutions for the problem, the use of fluoride has been one of the preventive measures with the highest impact on caries control. It has been used in most of non-EME countries and significant results of caries reduction have been observed. On the other hand, when it is used alone it is efficient to reduce caries, but caries prevalence only changes from a very high level to a moderate one. Therefore, to increase its efficacy and to reach a low caries prevalence, oral health education aiming the control of dental plaque through brushing is necessary. There is evidence to support this observation in non-EME countries 16 .
Dental Fluorosis in non-EME Countries
Dental fluorosis in non-EME countries is either endemic or due to methods of fluoride use. Natural fluoride in water has been reported in most of non-EME countries. In addition, the prevalence of dental fluorosis in many countries is higher than expected considering the concentration of fluoride in water. This fact is attributed to the hot climate in Senegal 7 ; Kenia, Sri Lanka 2 ; Sudan 30 and Jordan 23 . Regional habits such as the use of magadi salt in Tanzania 60 and tea in China are also factors that explain the high prevalence of dental fluorosis. Environmental pollution in China 57 and Morocco 1 is also related to the increase of dental fluorosis prevalence.
Studies in South and Central America on dental fluorosis have also been reported. In Costa Rica the ingestion of water containing a concentration of 0.8-1.4 ppm F is a public health concern due to the severity of dental fluorosis 50 . Evaluation conducted in Chile in regions with fluoridated water ranging from 0.07 to 1.1 ppm F have suggested that the optimum concentration for that country would be 0.5-0.6 ppm F and not 1.0 ppm 54 . In Brazil, fluorosis prevalence has been evaluated more regularly in the last years. Natural fluoride in water is largely spread in Brazil making it hard to predict where fluoride would not be found (Table 4) . Concentrations in water from 0.01 to 10.5 ppm F have been found and a survey showed severe dental fluorosis, in almost 50% of children, when water containing 4.25 ppm F was drunk 43 . At present, the problem is that more and deeper wells are being drilled in order to obtain potable water and most of the times a high concentration of fluoride is found, but this is the only available source of water. Nevertheless, there are two available studies in Brazil on fluoride concentration in water and dental fluorosis ( Table 5 ).
The difference between the studies can be explained because the ambient temperature is higher in the cities of the states of Espírito Santo (ES) and Ceará (CE) than São Paulo (SP).
On the other side, concomitant with surveys showing caries reduction in Brazil a concern about dental fluorosis started to arise. Even though there is no description about it, there is evidence of an increased prevalence in cities containing or not fluoridated water (Table 6) 46 . These data showed a higher prevalence of very mild dental fluorosis and other surveys in Brazil have found that the prevalence is higher in children from private schools. In relation to this prevalence of dental fluorosis, there is a division of opinions in Brazil among the dental professionals. Even though the majority considers that the prevalence is not a public health problem and is in agreement with the perception of the population 4, 10 , the range of dose to which children are submitted is very wide 44 . Thus, Table 7 shows that, in terms of mean, the risk would be a clinically acceptable dental fluorosis in the population, but the variability is extremely concerning in terms of individual 44 . It must be clarified that the data obtained in this study are related to total fluoride ingested from diet or dentifrice and not that absorbed, so the risk is, in fact, lower. On the other hand, it is better to overestimate than to underestimate any risk when we are dealing with toxicology. These data are relevant even though 0.07 mg F/Kg body weight/day, which is considered the upper limit for fluoride intake in children 8 , was not evaluated by longitudinal studies.
Community Programs of Fluoride Use

1-Fluoridated Drinking Water
The success of this method in relation to reduction of dental caries prevalence was also proved in non- EME countries. Table 8 shows DMFT of 12-year-old children in Brazilian cities as a function of time after water fluoridation 3 . The data from Table 8 and many other studies show that the prevalence of dental caries in Brazil was very high before water fluoridation and decreased reaching a moderate prevalence in the nineties. This fact shows the strength of the method alone leading to a reduction of 50% in caries prevalence. On the other hand, it is possible to observe that after the nineties the reduction 13 . Now all toothpastes sold in Brazil are fluoridated; 2) Implementation of educational and preventive programs in several public schools with distribution of toothpaste and toothbrush every three months.
The conditions for implementation are the great problem in water fluoridation. Thus, in Brazil it was expanded in the south and southeast regions, but in the north and northeast region, where the population needs it more, water fluoridation is insufficient even in the capitals. Another problem of water fluoridation is the control of fluoride concentration in terms of risks/benefits, but there was a great advance in Brazil after 1988. In São Paulo, the state government is responsible for the water treatment, but the Department of Health of the city of São Paulo started to monitor the fluoride concentration in water network. This initiative was followed by other cities and an independent control has been implemented. So, for example in Santos, SP, when the system was implanted in 1990 only 61% of the samples showed optimum concentration (0.6-0.8 ppm F). In , 1992 In , 1993 and 1994 this number reached the values of, respectively, 68, 94, 100 and 96% of samples of network with optimum concentration 33 . In Brazil, water fluoridation is a public health measure officially implemented by law since 1975 and even though it has showed efficacy to reduce dental caries prevalence, its coverage is approximately 40% of Brazilian population. The capacity of this method to reduce dental caries has been proved in other non-EME countries, such as Cuba, where very high caries prevalence was reduced to moderate 48 .
2-Fluoridated Salt
This method has been emphatically suggested by the Panamerican Health Organization (PAHO) as an ideal option for water fluoridation in non-EME countries in the Americas. The success of salt fluoridation in Switzerland and a pilot study conducted in Colombia have been the reference for its implementation, which in my opinion should be faced with skepticism.
Thus, in 1990, there was an attempt to implement a program of salt fluoridation in Brazil, arguing that it would be efficient and would reach more areas such as north-northeast region, which are not favored by water fluoridation. The dealers of fluoride, interested in the program, conducted a test in Rio Grande do Norte, the greates salt producer in Brazil, evaluating a technique to fluoridated the salt. This attempt was followed by a consultant of the Health Ministry, who wrote a technical, whose main observations were: 1) In the north-northeast part of the country, approximately 50% of the salt consumed cannot be fluoridated to an optimum estimated concentration (250.0 mg F/Kg), because they are not refined. Considering that this salt is used by people from the lowest socioeconomic status, the method would not have social impact;
2) In the north-northeast region, there is natural fluoride in water at an optimum concentration for that area 15 , which would inevitably lead to an overdose in terms of dental fluorosis, which was later described in Paraiba state 51 ; 3) Fluoride potassium, which is added to the salt, would be sold to the government as a 20% solution and would be transported from producers located in São Paulo, Rio de Janeiro and Santa Catarina to the northeast region. It is inconceivable to pay to transport 80% of water and to the same companies, which already monopolize sales of iodine to the federal government; 4) Fluoride concentration in salt should be 250.0 mg F/kg considering the national consumption of 10-15 g salt/day. As Brazil is a continental country, the real consumption depends on feeding habits from each region. This fact was proved 05 years earlier 53 when urinary excretion of fluoride was determined in children from Piracicaba ingesting meals prepared with fluoridated salt or consuming fluoridated drinking water. The excretion from salt was 25% lower than that from water. Then, the concentration in salt should be 300.0 mg F/kg in order to maintain the same metabolic level of fluoridated water.
Additionally, it must be pointed out that policy alterations due to the implementation of democracy in non-EME countries limit the imposition of preventive measures and programs. Thus, besides the technical report 15 and a review restraining the program of salt fluoridation in Brazil 52 , there was a political one produced in the Oral Health Department in the state of São Paulo 39 . The solutions for a nation are most of the times decided by others; a recent publication 11 reports that the program of salt fluoridation is being conducted in Brazil.
On the other hand, the program of salt fluoridation was successfully implemented in some countries. Results of significant caries reduction have been reported in Costa Rica 49 , although it is interesting to study two aspects: a) Impact of the program in social terms; b) Prevalence of dental fluorosis. However, the concentration of fluoride in salt produced by 3 companies in Costa Rica is in accordance with what is expected 25 , in Mexico it is below the value established by law 35 . Additionally, recent publication has suggested that the caries decline found in Jamaica may not be attributed to the program of salt fluoridation implemented in that country 36 .
3-Fluoridated Dentifrice
Fluoridated dentifrice has been considered by experts as the main reason for the caries decline in EME countries, which has produced an exciting debate 6 . The explanation is the timing between the increase of fluoridated toothpaste participation in the market and the caries decline in 16 countries. In non-EME countries and particularly in Brazil, it seems that the same trend happened after 1990. This has been shown in a longitudinal study 46 and there is evidence in national level 28 . Thus, Table 9 shows the caries prevalence reduction (DMFT) in children (11-13 years old) in one Brazilian city independent of water fluoridation 45 . Therefore the difference in dental caries prevalence between the cities, which was 50% in 1991, was reduced to approximately 20% in the following years. The fact that more than 90% of the Brazilian toothpastes started to be fluoridated in 1989 suggests that they can have contributed for caries reduction. On the other hand, at the same time preventive and educative programs were implemented in both cities. Besides involving oral hygiene and weekly fluoride rinses, each child received from the city government a toothbrush and a fluoridated dentifrice every three months. In addition, it must be pointed out that in Brazil changes in the philosophy to treat dental caries had started to consolidate.
In Brazil, a survey conducted in the capitals of five Brazilian regions confirmed the tendency for a caries decline in non-EME countries too. Table 10 shows the reduction in DMFT index in children aged 12 years old in Brazil.
These data suggest that fluoridated dentifrice contributed to this caries decline, but at the same time it shows that a lower dental caries prevalence in the southeast and south regions is due to water fluoridation and a concomitant implementation of preventive programs, which are well organized in these places. It is important to notice that a caries reduction has also been observed in children from private school, where there is no oral health program implemented.
On the other hand, there is not a study design to evaluate the direct effect of fluoridated dentifrice in non-EME countries. Factors such as the cost of dentifrice and toothbrush are limiting in non-EME countries. In Brazil, the population at school with low socioeconomic status started to receive dentifrice and toothbrush through preventive and educational programs. With changes in the health system in Brazil since 1989, the cities started to be responsible for their health program. The federal government paid monthly for a child in the program and the government of the city was responsible for the toothbrush and fluoridated dentifrice supplied to the student every three months. The industries had to produce toothbrushes and toothpastes with competitive prices, because the government of the cities bought them from the cheapest producer. At the same time that in vitro and in situ studies showed that Brazilian fluoridated dentifrices had quality to interfere with dental caries 14 , the consumption per capita increased 40% in the last 10 years. At present, Brazil is the third country in the world related to dentifrice consumption (1.4 g/day/person), behind only the United States and Japan. The four dentifrices, which lead the sales (80% of total), use calcium carbonate as abrasive, which is abundant in the country. The challenge for the non-EME countries is to produce a dentifrice with low cost in order to be affordable for the population using local resources. In Brazil, a 90-g fluoridated toothpaste can cost 0.5 dollar.
Although it is believed that the caries decline in EME countries may be attributed to the widespread fluoride use, a study showed that between 1983-1989 there was a caries decline in Dar es Salaam (Tanzania), where fluoride is not widely used 38 . However, in this city caries prevalence was very low. 
DISCUSSION
In the past, the most appropriate use of fluoride for populations of different countries was extensively discussed. The objective was to reduce dental caries prevalence as a health public problem. Nevertheless, knowing that most of the times the decline of dental caries occurred simultaneously with the increase of dental fluorosis prevalence, at the present time the question is whether it is possible in the future to have practically no caries and little concern for dental fluorosis.
Thus, the present question is the appropriate exposure to fluoride able to interfere with the development of dental caries without concern for dental fluorosis. The objective is to guarantee that we can still make good use from the benefits of fluoride without jeopardizing its appropriate use. This is relevant, because if resistance to fluoride use in terms of general health was a problem in the past and dental fluorosis was considered acceptable, in the future the slogan -"it is better dental fluorosis than severe caries" -will be surely outdated.
In addition, in the past fluoride ingestion during the formation of teeth was considered indispensable for a resistance to dental caries and in this way dental fluorosis would be an acceptable consequence. Nevertheless, at present it is recognized that dental caries can be controlled by fluoride use without a need to ingest it.
On the other hand, for many countries in terms of public health the most appropriate use of fluoride is still systemic. Thus, the intake of fluoridated water and foods prepared with fluoridated salt are methods that cause dental fluorosis. Considering that there is a linear relationship between dose (mg F/ kg/day) and prevalence of dental fluorosis 20 , not only fluoride concentration in these methods must be controlled, but also all other sources of exposure must be known and avoided.
Fluoride concentration in drinking water, established 50 years ago based on means of maximum temperatures of air, is not appropriate to non-EME countries with tropical and dry climate 58 . Therefore, researches on the determination of the dose to which children are submitted in these areas are recommended so an appropriate exposure can be reached. Another aspect that has not been studied is the fluoride dose to which children are submitted during the various seasons of the year. The optimum concentration is normally established independently if the country or its regions have well defined seasons or not. So, for example in Brazil, the optimum fluoride concentration in water for the southeast or north region is 0.7 ppm. Nevertheless, while in São Paulo there are four seasons per year, in Belem ony two can be distinguished. The same is true in the state of São Paulo where 0.7 ppm is considered optimum for either Piracicaba or Santos, which is located on the coast. Thus, data from a pilot study 31 shows that the dose to which children aged 2-3 years old are submitted in Piracicaba, SP, presents 30% variation (p<0.05) among seasons of the year (Table  11) ; the final study showed that during the "hot seasons" the children are subjected to a 20% higher dose than during the "cold seasons" 32 . Considering that for each increase of 0.01 mg F/Kg body weight in the dose, the increase in dental fluorosis community index value would be 0.2, this may have a clinical significance mainly during summer and particularly in countries or regions with only two seasons during the year ("rainy and dry season").
In relation to fluoridated salt, the calculation of concentration for an appropriate exposure considers the average total consumption of a country. Considering the differences in feeding habits within a country, the exposition may not be adequate for everybody. The concentration has been established based on data from salt consumption and assessed by urinary excretion when adjustments are performed. Although the results of caries reduction by fluoridated salt have been reported, it is unknown whether or not the exposure is appropriate related to dental fluorosis. If the urinary excretion were the same as that observed from the ingestion of fluoridated water in an appropriate concentration for that region, the same dental fluorosis would be expected. On the other hand, ways to predict the exposure to fluoride by fluoridated salt must be researched in order to make it appropriate in terms of risks/benefits. Considering the concern about sodium ingestion, the trend is a reduction of salt consumption and the appropriate exposure related to benefits should be evaluated.
When a country opts for fluoridated water or fluoridated salt as public health measure to control caries, its population will consume fluoride with the risk of fluorosis in a clinically acceptable level. In this way, other sources of fluoride ingestion will increase the prevalence and severity of dental fluorosis and must be avoided. These sources may be natural or industrialized products. In nature, the main source of fluoride is tea and it is difficult to suggest changes when its consumption by children is related to cultural habits. Although the consumption of natural tea by children in not a habit in all non-EME countries, its industrialization makes it attractive. Table 12 shows that there is a significant amount of fluoride per can/box in industrialized teas sold in Brazil in terms of daily dose for a 12-kg child 27 . Another natural source, which can contribute to a higher fluoride exposure, is mineral water, whose increase in consumption is observed worldwide. This is particularly important in countries that present fluoride in subterranean water. In Brazil, concentrations up to 4.4 ppm F were found in more than 104 samples analyzed 55 . From the point of view of appropriate exposure, one glass of this water/day would be the limit dose for a children weighing 10 Kg in terms of a clinically acceptable fluorosis (0.07 mg F/Kg body weight/day). In 10% of the samples an optimum concentration was observed, which would not lead to a higher fluoride exposure if fluoridated water is used. Nevertheless, there would be an overdose if fluoridated salt were used simultaneously or fluoride supplements were prescribed.
At first one could think that the possibility of a higher fluoride exposure by industrialized products is remote in non-EME countries. Nevertheless, if we are thinking in the future, measures must be taken now for regularization of these products. For example in Brazil, measures have already been taken in relation to mineral waters, but nothing was done in relation to other products on the market. Thus, high concentrations of total fluoride in infant food containing soy (up to 3.87 µg/g) were found in products sold in Brazil 21 . If all this fluoride is available, there will be an inappropriate exposure to fluoride. The amount of soluble fluoride in HCl 0.01 M ("artificial gastric juice") can be determined, which is an indicator of the proportion of fluoride absorbed when calcium is present 22 . Another question in non-EME countries is the exposition to fluoride from unknown sources. In every country or regions there is a typical food consumed daily. The quantity of fluoride ingested per meal should be evaluated. Although tea (Camellia sinensis) is the only known vegetable that concentrates fluoride, the widespread use of fertilizers and high concentration of fluoride in water and soil can increase its intake from rice, beans and other foods.
In summary, when a systemic method is used in a community, all other sources of fluoride exposure must be controlled in terms of risk in relation to dental fluorosis. In this aspect, the use of fluoridated toothpaste is a reality in some non-EME countries at present and will increase in the future in others for several reasons. Considering that a child, depending on the age, ingests involuntarily almost 90% of dentifrice per brushing, she may be exposed to an inappropriate amount of fluoride. We know that the use and amount of fluoridated dentifrice before three years old is related to an increase in prevalence of dental fluorosis 42 . Nevertheless, we do not know the best measures that should be taken for an appropriate exposure not only to raise safety but at the same time to guarantee the benefit. Would these measures be appropriate for regions containing fluoridated water or salt?:
1. Non-fluoridated dentifrice for children. It would be suggested for children with low risk or caries activity. On the other hand, it would be doubtful in terms of population. In addition, NaF 0.02% using cotton swab has been suggested in Brazil for very young children for safety instead of fluoridated toothpaste 56 . However, an in vitro study showed that this procedure is very few effective in inhibiting the demineralization of enamel from primary teeth 9 ; 2. Dentifrice with low fluoride concentration. At first it seems to be an elementary solution to decrease the risk of dental fluorosis, considering that dentifrice contributes to 50-60% of the dose to which a child is submitted. Even though a dentifrice with 550 ppm F decreases the mean exposure of children at compatible doses with dental fluorosis, this would not solve the individual problems of children who use a sizeable amount of dentifrice and are submitted to a daily dose of 0.18 mg F/Kg 44 . In addition a dentifrice with 550 ppm needs to be evaluated to confirm if this concentration is an appropriate exposure in terms of benefit considering caries prevalence of the population; 4-Warning to use a small amount of dentifrice per brushing. Considering that there is a correlation between the amount of dentifrice used by children and the fluoride dose to which they are submitted 44 , this observation seems to be an alternative. Nevertheless, studies must be done in order to try to persuade the parents and the children to change their behavior. However, the major contribution can be offered by industry presenting educative advertisement in terms of appropriate fluoride exposure;
5-Reduce the concentration of fluoride in water and salt. At first it may seem an absurd alternative 29 . Nevertheless, considering that a child brushing her teeth ingests enough fluoride, the concentration of fluoride in water or salt may be reduced to a lower exposure in relation to risk. This question must be discussed because when considering the relative contribution to the risk of dental fluorosis between fluoridated water and toothpaste, we should remember that there always were public oppositions to water fluoridation 40 . On the other hand, considering the attributes of equity and ubiquity of use of community water fluoridation and particularly in non-EME countries, this question could be rejected. However, we must be prepared for the future because there is not opposition in the population for the use of toothpaste. The challenge will be to show the continuing caries-preventive effect of community systemic methods for all population.
The use of supplements must be questioned even in a country without fluoridated water or salt because when a child brushes her teeth there is a topical and systemic fluoride exposure 12 . The lobby from pharmaceutical industries is very strong and present facts will avoid an inadequate fluoride exposure in the future. In Brazil, 114 medicines containing fluoride are produced by 65 laboratories. They are over-the-counter medicines prescribed in area with fluoridated water 5 and the dosage followed by clinicians will submit children up to three years old to an overdose even in an area without fluoridated water 26 . Thus, the use of these products will lead to an inappropriate fluoride exposure and its indication for children must be questioned even when the water does not contain fluoride.
In this discussion about appropriate fluoride exposure, the factor risk was discussed and can be anticipated particularly in relation to dental fluorosis because there is a linear relationship between doseeffect 20 . Nevertheless, in relation to benefit, what would be the appropriate exposure to control caries? Unfortunately, there is no dose-response effect that can be used to eliminate the disease, because it is multifactorial and the main effect of fluoride is to interfere with caries progression. Thus, as the effect is local it depends on concentration and not on the dose. This is true even for systemic methods in which an optimum concentration is used, not in terms of benefit but mainly in terms of risk. On the other side, as there is no linear relationship between fluoride concentration of a topical method and a concomitant caries reduction, a combination of methods is an alternative in a population with high caries activity. Thus, it is possible to reduce caries prevalence from high to moderate by exposing a population to fluoridated water. A higher caries reduction is possible if weekly fluoride rinse is used 37 . Nevertheless, a reduction in dental caries prevalence to low or very low values is only observed when education for oral health is introduced with toothbrushing using fluoridated dentifrice. This fact has been proved even in non-EME countries and the Brazilian experience is an example. The public water from the city of Santos, SP, is fluoridated since 1975. After 14 years of water fluoridation, DMFT 12 was reduced by 43% (Table 8 ), but caries prevalence was still high. Nevertheless, only 6 years after the implementation of a health oral program called "Santos de Sorriso Novo", the DMFT 12 reached 1.7, showing a reduction of 67% in dental caries prevalence 24 . In this program the students received gratuitously toothbrush and fluoridated dentifrice supported by an educational program of oral hygiene. Thus, we know that fluoride works when the use and exposure are appropriate. The disease was reduced and the health improved, because 62.5 and 45.4 % of children, respectively, 5 and 12 years old were caries free. At the same time, 15% of children aged 5 years old and 20%, aged 12 years old had from 4 to 15 teeth with caries experience 24 . However, what don't we know at the present time in terms of future?
1-When to stop using combinations of methods. Caries reduction is a reality in Brazil, but several programs continue using fluoridated rinses and some use professional topical application. Wouldn't daily toothbrushing with fluoridated dentifrice associated with fluoridated water be an appropriate exposure in terms of benefit? Couldn't fluoridated rinses and particularly professional fluoride application be directed to those 15 and 20% of children respectively at 5 and 12 years old, who present 4 to 15 teeth attacked by caries?; 2-How to predict this group of children with high caries experience for an attention according to the needs?; 3-Would the exposure of these children to more fluoride be the most appropriate solution or should we interfere with the oral microbiota?;
4-This high caries experience in 15-20% of the children would be only a social problem?;
These data from non-EME country showed that the exposure to fluoride was able to reduce the severity of dental caries. However, a low caries prevalence was only reached when programs for oral health were implemented or dental plaque was disrupted regularly by brushing. So, for non-EME countries with low caries prevalence the emphasis for a good oral hygiene with a minimum fluoride exposure makes sense 34 . If feasible, fluoride toothpaste would be the rational indication, because the implementation of habits for oral hygiene before the widespread consumption of sucrose can control caries progression with low exposure to fluoride. In addition, the mistake made in EME countries and in some non-EME countries must not be repeated. After generations have been destroyed by caries disease followed by a widespread exposure to fluoride, we are now discussing the most appropriate exposure to fluoride considering risks/benefits.
These questions are relevant because, due to the importance that fluoride has received, it has been used in Dentistry for almost a century. The determination of appropriate fluoride exposure in non-EME countries in the future is important now because it will enable:
1. Its use with safety in terms of dental fluorosis, identifying the factors of risk;
2. Its rational use in terms of dental caries control, identifying not only what and when to use, but mainly to have wisdom when to stop using.
Key Research Questions
1-Need of epidemiological surveys of caries and dental fluorosis in national level in non-EME countries; 2-Would 0.07 mg F/Kg body weight/day be the limit dose for a clinically acceptable fluorosis?; 3-Determine multiple sources of fluoride ingestion and its contribution to the dose for a clinically acceptable dental fluorosis; 4-Reevaluate the determination of optimum fluoride concentration in water for tropical countries; 5-Evaluate the need of fluoride supplements for children who already use fluoridated dentifrices; 6-Hydrogeologic survey of fluoride in subterranean water and its effect in the environment; 7-Determine the factors which have contributed to low caries prevalence in some countries without fluoride use;
8-Determine the appropriate fluoride exposure after dental caries has been reduced from a very high or high level to a low one; 9-Determine the factors responsible for caries in 15-20% of children, who are submitted to appropriate fluoride exposure but still show very high caries activity;
10-How to control caries in a group of children (15-20%) , who are submitted to appropriate fluoride exposure, but still show very high caries activity; 11-Determine the appropriate exposure to fluoride for very young children before they start to brush their teeth;
12-Determine the appropriate exposure to fluoride by children using toothpaste, considering risk/ benefit.
RESUMO
Uma exposição apropriada ao fluoreto é aquela capaz de interferir com o desenvolvimento de cárie dental (benefício) sem grandes preocupações com fluorose dental (riscos). Esta condição em termos de indivíduo parece factível levando ao uso racional do fluoreto. Entrentanto, em se tratando de população e particularmente países non-EME, o método mais adequado de usar fluoreto vai depender de cada nação. Por outro lado, é imprescindível que haja uma política nacional de um método coletivo para controlar cárie como integrante do sistema de saúde de cada país. A escolha entre dentifrício fluoretado ou água fluoretada e a opção por sal vai depender da sua aplicabilidade a cada país. Ao mesmo tempo, é importante que para cada país seja avaliada não só a exposição apropriada do método coletivo de usar fluoreto, assim como a associação com outros métodos e meios em termos de riscos-benefícios. A determinação da exposição apropriada a fluoreto nos países non-EME no futuro dependerá da análise crítica de como ele tem sido usado no presente. Dados disponíveis têm mostrado que alguns países non-EME têm inclusive conseguido reverter a situação dramática de cárie de sua população, mas em outros a experiência de cárie continua dramática. Entretanto, em outros países não tem ocorrido um aumento da prevalência de cárie que se esperaria, mas fluorose endêmica é uma preocupação. Os desafios para países non-EME são imensos e para problemas distintos não existem as mesmas soluções.
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